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How	  many	  of	  you:	  

1.  …	  have	  downloaded	  ENCODE	  data	  and	  intersected	  it	  with	  other	  data?	  
2.  …	  know	  where	  to	  go	  for	  a	  comprehensive	  catalog	  of	  all	  assays	  done	  by	  ENCODE?	  

3.  …	  could	  repeat	  an	  ENCODE	  analysis	  (from	  fastq’s)	  to	  generate	  IDR-‐thresholded	  

sets	  of	  peaks?	  

4.  …	  want	  to	  repeat	  one	  of	  the	  ENCODE	  analysis	  pipelines	  on	  your	  data?	  

5.  …	  need	  to	  access	  ENCODE	  data	  but	  found	  it	  difficult	  or	  don’t	  know	  where	  to	  

begin?	  
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•  Data	  can	  be	  difficult	  to	  find.	  
•  Different	  datatypes	  are	  in	  different	  places.	  
•  Browser	  tracks,	  dp	  sites,	  web	  sites.	  

	  
•  Metadata	  describing	  experiments	  and	  analyses	  can	  be	  hard	  to	  search.	  

	  
•  Where	  is	  the	  “official”	  list	  of	  everything	  ENCODE	  has	  done?	  

	  
•  Can	  I	  just	  download	  all	  the	  ChIP	  data	  on	  ZNF143?	  
	  

Challenges	  posed	  by	  large,	  diverse	  sets	  of	  data	  like	  ENCODE:	  
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•  encodeproject.org	  is	  the	  ENCODE	  Data	  
CoordinaHng	  Center	  (DCC)’s	  new	  portal	  
applicaHon.	  
	  
•  Curated	  source	  for	  all	  ENCODE	  

metadata	  and	  data.	  
•  Updated	  conHnuously.	  
•  Easy	  to	  find	  the	  data	  you	  care	  

about	  ...	  
•  …	  and	  maybe	  discover	  data	  you	  

didn’t	  even	  know	  about.	  



encodeproject.org:	  Features	  of	  the	  Portal	  

J.	  Seth	  Stra8an,	  PhD	  	  ENCODE	  DCC	  
7	  

Topics	  for	  this	  workshop	  
	  

1.   Organiza-on	  of	  the	  ENCODE	  Portal	  at	  h8ps://www.encodeproject.org/	  
2.   Faceted	  browsing	  of	  ENCODE,	  including	  search	  
3.   Batch	  download	  of	  search	  results	  

4.   ENCODE	  annota-ons	  through	  the	  Portal	  
5.   Preview	  of	  ENCODE	  analysis	  pipelines	  on	  the	  cloud	  
6.   Programma-c	  access	  using	  the	  ENCODE	  REST	  API	  
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•  h8ps://www.encodeproject.org/	  

•  h8ps://www.encodeproject.org/help/

gelng-‐started	  

•  A	  good	  place	  to	  start	  

•  h8ps://www.encodeproject.org/tutorials	  

•  Links	  to	  slides	  from	  today’s	  workshop	  

•  Help	  …	  Contact	  

•  encode-‐help@lists.stanford.edu	  

•  @encodedcc	  
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Faceted	  Browsing	  of	  Assays	  

•  Click	  on	  Data	  …	  Assays	  

•  h8ps://www.encodeproject.org/search/?

type=experiment	  

•  Facets	  on	  the	  led	  are	  “filters”	  

•  Limits	  to	  items	  of	  interest	  

•  Facets	  from	  the	  same	  category	  can	  be	  stacked	  

to	  combine	  results	  (logical	  OR)	  

•  Facets	  from	  different	  categories	  further	  

restrict	  results	  (logical	  AND)	  	  
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Search	  across	  ENCODE	  metadata	  

•  In	  search	  box	  type	  “skin”	  

h8ps://www.encodeproject.org/search/?

searchTerm=skin	  

•  Results	  include	  experiments,	  biosamples,	  etc	  

•  Select	  experiments	  –	  see	  several	  assays	  

•  Facet	  further	  by	  RNA-‐seq	  

•  Note	  this	  is	  not	  just	  a	  pure	  text	  search	  

•  “skin	  of	  body”	  comes	  up,	  but	  so	  does	  

“keraHnocyte”	  

•  Search	  traverses	  ontology	  relaHonships	  
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Use	  metadata	  to	  find	  data	  

•  Select	  Data	  …	  Assays	  

•  Facet	  on	  RNAseq;	  mouse;	  mm10	  assembly	  

•  Select	  an	  experiment,	  for	  example	  

h8ps://www.encodeproject.org/

experiments/ENCSR236EGS/	  

•  Note	  metadata	  on	  protocols,	  replicates	  

•  Graph:	  files	  are	  related	  by	  processing	  steps	  

•  Download	  from	  the	  graph	  or	  a	  list	  

•  Not	  all	  experiments	  have	  the	  graph	  yet,	  but	  

files	  are	  always	  available	  from	  the	  list	  



Batch	  Download	  

J.	  Seth	  Stra8an,	  PhD	  	  ENCODE	  DCC	  
12	  

Maybe	  you	  care	  about	  several	  experiments	  

•  Select	  Data	  …	  Assays	  

•  Facet	  on	  ChIP-‐seq;	  human;	  transcripHon	  

factor;	  in	  vitro	  differenHated	  cells	  

•  Click	  Download;	  then	  Download	  again	  

•  Open	  files.txt:	  	  a	  list	  of	  links	  to	  all	  the	  files	  for	  

those	  experiments	  

•  Transfer	  this	  file	  to	  your	  server	  and	  use	  
xargs –n 1 curl –O –L < files.txt!
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•  Design	  goal	  is	  to	  allow	  easy	  web-‐based	  faceted	  browsing	  and	  search	  and	  
download	  of	  large	  datasets	  to	  a	  server	  

•  files.txt	  is	  meant	  to	  be	  used	  with	  something	  like	  xargs –n 1 curl –O –L < files.txt	  
•  The	  first	  file	  is	  always	  the	  metadata	  that	  tells	  what	  each	  file	  is	  
•  Documented	  here:	  h8ps://www.encodeproject.org/help/batch-‐download/	  
•  Want	  speed?	  	  Forget	  wget.	  Get	  wgot.	  h8ps://github.com/ENCODE-‐DCC/wgot	  
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Move	  on	  from	  experiments	  to	  annotaHons	  

•  Select	  Data	  …	  AnnotaHons	  

h8ps://www.encodeproject.org/data/

annotaHons	  

•  Links	  to	  region-‐based	  annotaHons	  (e.g.	  TSS’s)	  

•  Links	  to	  enhancer	  predicHons	  and	  methods	  

•  Links	  to	  integraHve	  ENCODE	  publicaHons	  that	  

feature	  annotaHon	  datasets	  
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h8ps://www.encodeproject.org/	  

•  DocumentaHon	  and	  links	  to	  tutorials	  

•  Faceted	  browsing:	  experiments	  and	  samples	  

•  Detailed	  experiment	  metadata	  

•  Visualize	  file	  relaHonships	  

•  InteracHve	  download	  of	  selected	  files	  

•  Batch	  download	  of	  selected	  experiments	  

•  Access	  to	  ENCODE	  annotaHons	  
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•  Faceted	  browsing:	  experiments	  and	  samples	  

•  Detailed	  experiment	  metadata	  

•  Visualize	  file	  relaHonships	  

•  InteracHve	  download	  of	  selected	  files	  

•  Batch	  download	  of	  selected	  experiments	  

•  Access	  to	  ENCODE	  annotaHons	  
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•  InteracHve	  download	  of	  selected	  files	  
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+	  
CCCFFFFFHHHHGIJJIGGHEIIEGGEGGIJJBHIG	  
@BI:SL-‐HAB:D0RRAACXX:8:2309:21201:7829	  1:X:0:GCCGTCGA	  
CTAACCCTAACCCTAACCCTAACCCTAACCCTAACC	  
+	  
CCCFFFFFHHHHHJJJJJJJGJJJJIIJJJJGGIGJ	  
@BI:SL-‐HAB:D0RRAACXX:8:2113:4623:40045	  1:X:0:GCCGTCGA	  
GGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTA	  
+	  
??@ADDBDH:CDHHI+AEFHI?GGHII:EFIII?F=	  
@BI:SL-‐HAB:D0RRAACXX:8:2206:11680:21762	  1:X:0:GCCGTCGA	  
AGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTT	  
+	  Sample	   Library	   Primary	  Data	   Processed	  Data	  

Goals:	  
1.  Deploy	  ENCODE-‐defined	  pipelines	  for	  ChIP-‐seq,	  RNA-‐seq,	  DNase-‐seq,	  methylaHon.	  
2.  Use	  those	  pipelines	  to	  generate	  the	  standard	  ENCODE	  peaks,	  quanHtaHons,	  CpG.	  
3.  Capture	  metadata	  to	  make	  clear	  what	  sodware,	  versions,	  parameters,	  inputs	  were	  used.	  
4.  Capture,	  accession,	  and	  distribute	  the	  output.	  
5.  Deliver	  exactly	  the	  same	  pipelines	  in	  a	  form	  that	  anyone	  can	  run	  on	  their	  data	  or	  with	  

ENCODE	  data	  –	  one	  experiment	  or	  1000.	  

Replicability	  –	  Provenance	  –	  Ease	  of	  Use	  –	  Scalability	  
We	  Hope	  
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Input	  Files	  

Output	  Files	  
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Input	  Files	  

Output	  Files	  

Outputs	  plumbed	  to	  inputs	  
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Replicable	  
On	  the	  web	  to	  re-‐run.	  

Pipelines	  will	  be	  
modeled	  in	  the	  

metadata	  database	  Provenance	  
Accessioned	  inputs	  

Ease	  of	  Use	  
Drop	  in	  your	  files	  

Scalable	  
1000’s	  of	  runs	  will	  be	  
populated	  from	  the	  
metadata	  database.	  

Re-‐run	  on	  the	  web	  for	  a	  
few	  datasets.	  
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Replicable	  
On	  the	  web	  to	  re-‐run.	  

Pipelines	  will	  be	  
modeled	  in	  the	  

metadata	  database	  Provenance	  
Accessioned	  inputs	  

Ease	  of	  Use	  
Drop	  in	  your	  files	  

Scalable	  
1000’s	  of	  runs	  will	  be	  
populated	  from	  the	  
metadata	  database.	  

Re-‐run	  on	  the	  web	  for	  a	  
few	  datasets.	  

	  
Either	  way	  it’s	  exactly	  
the	  same	  pipeline.	  
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ENCODE	  ChIP-‐Seq	  IDR	  Pipeline	  Key	  
	  

FASTQ	  (SE/PE)	  
Replicates	  
Controls	  

Pool	  
Map	  Reads	  

Filter	  

Pool	  Replicates	  
Subsample	  

Pseudoreplicates	  
Call	  Peaks	   IDR	  

Signal	  Tracks	  

BAM	  
Replicates	  
Controls	  

BAM	  
2	  Pseudoreplicates	  

per	  replicate	  
2	  Pseudoreplicates	  

per	  pool	  

peak	  
Replicates	  

Pseudoreplicates	  
Pools	  

peak	  
IDR-‐thresholded	  

Peak	  Calls	  

bigWig	  
Replicates	  

Pooled	  Replicates	  

Input	  or	  
Output	  

Intermediate	  
Result	  

FASTQ	  (SE/PE)	  
Replicates	  
Controls	  

BAM	  
2	  

Pseudoreplicates	  
per	  replicate	  

2	  
Pseudoreplicates	  

per	  pool	  

Call	  Peaks	  Processing	  
Step	  

How	  best	  to	  deploy	  this	  pipeline	  

•  With	  the	  same	  versions	  of	  all	  the	  so[ware	  components;	  
•  The	  same	  parameters;	  
•  With	  rapid	  access	  to	  all	  40+TB	  of	  ENCODE	  data;	  
•  So	  that	  anyone	  can	  run	  it?	  

BAM,	  BAI	  
Processed,	  

mapped	  reads	  

•  The	  ENCODE	  Data	  Analysis	  Center	  is	  defining	  standard	  ENCODE	  
pipelines	  for	  ChIP-‐seq,	  Dnase-‐seq,	  RNA-‐seq,	  and	  WGBS	  

•  The	  ENCODE	  DCC	  is	  implemenHng	  these	  pipelines	  on	  a	  web-‐accessible	  
cloud	  compuHng	  plaxorm	  

•  Design	  goals:	  	  Transparency,	  replicability,	  provenance,	  accessibility	  
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•  All	  Portal	  content	  is	  accessible	  via	  URL’s;	  just	  add	  ?format=json!
•  The	  database	  record	  is	  returned	  in	  JSON	  format	  
•  JSON	  can	  be	  parsed	  in	  your	  language	  of	  choice	  
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•  InteracHve	  access	  to	  ENCODE	  metadata	  via	  faceted	  browsing	  and	  search	  
•  InteracHve	  retrieval	  of	  ENCODE	  data	  one	  file	  at	  a	  Hme	  
•  Batch	  download	  of	  ENCODE	  metadata	  and	  data	  files	  
•  Access	  to	  ENCODE	  annotaHons	  
•  Preview	  of	  ENCODE	  pipelines	  
•  ProgrammaHc	  access	  using	  the	  ENCODE	  REST	  API	  
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h8ps://www.encode2015.org	  June	  29	  –	  July	  1,	  2015	  –	  The	  Bolger	  Center	  in	  Potomac,	  MD	  	  
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Nikhil	  Podduturi,	  Laurence	  Rowe,	  Forrest	  Tanaka	  

Esther	  Chan,	  Jean	  Davidson,	  Venkat	  Malladi,	  Cricket	  Sloan,	  Seth	  Stra8an	  

Eurie	  Hong,	  Mike	  Cherry	  (PI),	  Jim	  Kent	  (co-‐PI),	  Ben	  Hitz	  

Brian	  Lee,	  Stuart	  Miyasato,	  Ma8	  Simison,	  Zhenhua	  Wang,	  Marcus	  Ho	  

@encodedcc	   encode-‐help@lists.stanford.edu	   h8ps://github.com/ENCODE-‐DCC/	  
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April,	  2015	  
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